Maternal immune activation induces changes in myelin and metabolic proteins, some of which can be prevented with risperidone in adolescence.
Maternal infection is a risk factor for schizophrenia but the molecular and cellular mechanisms are not fully known. Myelin abnormalities are amongst the most robust neuropathological changes observed in schizophrenia, and preliminary evidence suggests that prenatal inflammation may play a role. Label-free liquid chromatography-mass spectrometry was performed on the prefrontal cortex (PFC) of adult rat offspring born to dams that were exposed on gestational day 15 to the viral mimic polyinosinic:polycytidylic acid [poly(I:C), 4 mg/kg] or saline and treated with the atypical antipsychotic drug risperidone (0.045 mg/kg) or saline in adolescence. Western blotting was employed to validate protein changes. Over 1,000 proteins were quantified in the PFC with pathway analyses implicating changes in core metabolic pathways, following prenatal poly(I:C) exposure. Some of these protein changes were absent in the PFC of poly(I:C)-treated offspring that subsequently received risperidone treatment in adolescence. Particularly interesting reductions in the expression of the myelin-related proteins myelin basic protein isoform 3 (MBP1) and rhombex 29 were observed, which were reversed by risperidone treatment. Validation by Western blotting confirmed changes in MBP1 and mitogen-activated kinase 1 (MAPK1). Western blotting was extended to assess the MAPK signalling proteins due to their roles in inflammation, namely phosphorylated MAPK1 and phosphorylated MAPK-activated protein kinase 2. Both were upregulated by poly(I:C) treatment and reversed by risperidone treatment. Overall, our data suggest that maternal inflammation may contribute to an increased risk for schizophrenia through mechanisms involving metabolic function and myelin formation and that risperidone in adolescence may prevent or reverse such changes.